Tissue plasminogen activator in primary afferents induces dorsal horn excitability and pain response after peripheral nerve injury.
The extracellular protease cascade of plasminogen activators and plasminogen are known to regulate neuronal plasticity and extracellular matrix modification, and to be important factors involved in producing long-term potentiation in the CNS. The purpose of this study is to examine the expression of plasminogen activators in primary afferents and its role in nociceptive pathways after peripheral nerve injury. We found the induction of mRNAs for tissue type plasminogen activator (tPA) and urokinase plasminogen activator (uPA) in the rat dorsal root ganglia following sciatic nerve transection. Immunoreactivity for tPA was increased in laminae I and II of the dorsal horn and, importantly, the increase in proteolytic activity mediated by tPA was observed in the same area. As neither immunoreactivity for uPA nor uPA-mediated proteolysis was observed, we further examined the effects of tPA on dorsal horn excitability and neuropathic pain behaviour. Intrathecal injection of a specific inhibitor of tPA decreased electrical stimulation-induced Fos expression in dorsal horn neurons following axotomy, and also prevented the development of thermal hyperalgesia following partial sciatic nerve ligation. These findings suggest that the increased tPA in the dorsal horn due to mRNA expression in the dorsal root ganglia increases the dorsal horn excitability and has an important role in pain behaviour after peripheral nerve injury. The tPA-mediated hypersensitivity in dorsal horn neurons may be a novel molecular mechanism of neuropathic pain.